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Abstract of JP2002251888 

PROBLEM TO BE SOLVED: To provide a 
security circuit of a non-volatile memory in 
which alternation of security data by a third 
person is prevented and testability is 
considered. SOLUTION: Erasure is performed 
simultaneously by sharing a memory cell array 
4 for protecting data and a reference cell for 
read-verify. When data of the reference cell 3 
for read-verify is erased, as the non-volatile 
memory cannot accomplisch its role, 
consequently, alternation of data can be 
prevented. 
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m\znoho:>x&^. 

[0 0 8 4] :k\Z. ^—i$^^mm^'EV±JUTU-f4<D 
[0 0 8 5] y'-^^mm/^'tVizJUy\y^ 4<Dy^-'S^ 

^mm/^'EV^jiB s i con> hp— hcGfiA 




o 
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V) ^Widir^o ^fz. &;^^0iiJl<DV — 7sS\zmm 
[0 0 8 6] :A^^J±)l<D]^U^ >D\Z^m^tl^\i^y 

A< lx^;i/tCbTMOS h^>5^X^^T0 0 ^:t>^'& 

[0 0 8 7] ^=Eo±ju<D{y^\^^mm&(DJ^M\t. etir 

mTiltS. SV) <i:Jt«£LTfT'5o fj:^, S# 
ia^^filiEfflU U>X^^Uir;i/C e 1 1_PV (L 

€ri.><imjE4. 5v) . m^i^umoyru>7.;<=E^} 

•k;i/Ce 1 1_EV (L€^^mm&3. 0 V) 

[0 0 8 8] mitiVmOyrU>XizJl^Ce 1 1_RE 

^C, fiI»©KS88*^60jl*?fi'^RSEL_RE^/W 
U^;PtlLT. SEfflbfflU y'T U>X>cqEUiz:;i/C e 1 
l_RE«rS*J-r-2>o 

[0 0 8 9] ^jyruyy^±Jimu— f^w i r e f ^ 

DC5V) :?!)^EPJD$nT(r>^. 
[0 0 9 0] ;<^U-fe;PCO HW-f >DHti. ^ffiL^. 

TX (Drain#bias) IhIK 7 1 43 J:tXU >^ T U >7: H K 
>A-<T7. (Drain#bias#Ref) (HlK7 2*C<kO. ^^U 

-tr;i^^lgi^$ tl^ y - H B L_M E M:fe J: — H B L 

_Re f 3iin VJBlTtw;Ct^<fc"5J::$(IK^nT(^^^o 

[0 0 9 1 ] ftl^lBlK (LOAD) 7 3^:n^bTm®V 

WJ&^n^ch^^fC, ft^^IUgS (LOAD) 7 4^:^^LT 
Sieve c J;0«S5*. S*?Sn>5:SlttlLfflU:7r u> 

;^-t:;i/Ce i i_REH«^$n^o 

[0 0 9 2] X— ^^«8lffl>^^Uir;i/TK 4f^c^)S*; 

±) T*n«, y— HBL_MEM«:S5n^«SKti. U 
:7t l/>Xir;i/ffia(^y-HBL_R e f ^ffltti-smiStci: 

A(DXt}^(Dy—\^SA I N:fecfct// — K S A I N_R 
e f Tti«JEffl[<oat/iJC^tfeSnT-lr>xr>>^S/A 
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[0 0 9 3] CCDm-^ltt. MW\b1^7 3. 7 4{Z^^m 
&^T\ZJ:0. 'in>XT>z/SXA\ZXtf^n^mBEV 
SA I N;&^*SEEVS A I N_Re f <kO h^l^M&^U 

rij ^mm^^^siztatir^. 

[0 0 9 4] mz. 5^-^^«affl;<^gir;i/y u-f 4rt 

1. sv-s. OV) Ta&n«> :a?^lplK7 3. 7 4tc: 
ci:^«mKTJCJ:0, -tr>7;T>ys/AtcA*^n^ 
10 mJE V S A I NT&^Sm V s a I N_R e f JzO i>&^^M 
mtU^o ^n\z^O. ir>XT>:/S/AJi. a^U 

[0 0 9 5] cniZ^O. S^aibfflUy r U>X-ir;PC 

[0 0 9 6] mitii^mM\tmmm^^8{zmt)^n. m 
^iHiKgS8f'43iriT. mmi^m^ ru ^^jt roj 

[0 0 9 7] -^r. ir^:xU7^^S (^ar^T^-i^^ffi 

Sffl;?^^:U-tr;P7&^t8^t*c^) T'^n«. K^-r^:/p^y 

[0 0 9 8] X— ^^^pc^uir^pyu-r 2 05^-^^ 
Hibtt, z.(Dmm\^m^)yTU>y.'tL)vce i i_re 

30 4^x-i$^M«^^Uir;i/Tl/< 2f::MJfe;tfc 

[0 0 9 9] tZL^i)^. m^mf)^'^^ii.^)'r^ <Df)^f)^^ 
X^^^'f—i^m^/^'EOilJl^yi^^ 2(0:fu^y^<Dy^— 

[0 1 0 0] cnicj:D. •?-^^«ffiflap^^u-fe;PBs 

(1. SV-S. OV) <tLTl£<&oTV^Sfcfe. U 

tg*«SlTir>;?.Z>ys/Aom:^j;6^fili|{c roj 
^ # 7^ - ♦& ^ n ^ ;< ^ U ir ; U { z I ^ T . 

[0 10 1] S^ii^^ffiffiU u>;;^ir;u 

50 ^^z^m^^mm ^yy i^>xiz)u^mm\zm^^m^^ 




■) 
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tao. i^isbm^vxi^^rcLt^mmsm (4. 5 v. 
3. ov) :/)m^^nTV^orzib. Sim. m^&^m 

[0 10 2] ^^izmomLrmm-r^t. ^f-i^^m 

[0 10 3] dtltcicD, ^3#(Cci:D. gScS^^-^^fT^ 
[0 10 4] XS7&^e>CDigaai:|&Ht[CD^;:^ hXS 

(Dm^'^^s BctiiL, m^(Dy^7.h^^Bj\z'x^. m^a 
ttimm(oum^-:S^<D^mm±<Drzib^zmnummt^ 
mx$>^cty)^^. z.n\z^^^^mm<Dm:kt>ui^. 

[0 10 5] .Sfc, t'— 5^«Sffl>^^:Uir;^TU-f 4 t 

sLtt^^mit^nx^o. mm\zm^x€^hmzmm 

[0 10 6] /<c*5. ^mmj^mx\t. T^-rS^^^ffl^^ 
^^ofjimmzvrcz,tfA:^'^>hx$>r). mzmmv 

-So Ltzf)^^X. m^iii. ;<^'Jir;i/TU-r 3. 4 
^(D^U^NANDM. ANDM. NORM. ACT 
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(Asymmetrical Contact less Transistor) Sl^^Uir 

ji^yu^m&umzh. ^^^zmm'^mx^^. 

[0 10 7] ACTMP^^:U'fe;i-7K«^T 
•#ii^iKffi3&^L#t.ifflmSE3. OV«T> 

^ikm\zvrzm. ±^0.09-^ m<Dyayc^^tQ^i.x 
^^^^-i$^umm>^'EVii)u^m^&^^miz't^^^ 

10 m^^mmx&^o 

[0 10 8] Sfc, ±tB Lfc##ii^Blj!3D®JE. 

xjfi. m^^. y—\^^wL\zMnEE^mn^^mxm 
[0 10 9] ^fz. :iti^x(Dmm\t. rij (om> 

roj C0McO2M^»^lt#«*|B«ISgT, ift^^fr 

20 'brjii^^z.izX$>^o 

[0 110] ^fz. :^^mmmxiit. hX.U{7 hu 

y^m^^rzS^s-^^^zfm^^mizmitfxmmLfz 

ji^h^mm^^iz^mT^No jLju^mi^rzmm) xpo 
Dt^ti'bo^mo^^^'^jum^z^mmmzLx. v—t. 

— NFCrBl-CFN (.yrOy — J—y'/\^ Ik) h>^)V 

30 mmz^K^m^^mx^rz\t^\^^<z.tx. pc^ij-t 

; U CO L # i fit m ffi e T $ it -5 t C *> I i T t> * ^ §g 

[0 111] 
[^2] 
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£1 




1W 


6V/0V 


OV 


OV 


3V 


OV 




-0V 


Open 


Open 


6V 


9V 


OV 




5V 


IV 


OV 


OV 


3V 


OV 



[0 112] ±13*2 tt, m^ii^^\it:ii^y h:J^Ui7 ha 

ify-hFGf)^^^^^ji^m\zm^^^\^&L<^^^ju 

K U-f >D tC« 0 V SrHlfloT -5 ^a^fcT^-So 
[0 113] *IIJfi?gt8TJi. 



50 



zTay^P^^fzlt. m^y^a y i^rnVz^tz^i^bWr^x. U 
[0 114] ;tfc\ T^-^^ffiSffl^^U-tJl^BS i t: 
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[0 115] *:|ISS^^Tt5. 5=^-i7«^ffi;<qE 

[0 116] Uio. ^^mx\t. ^— ^^«^ffl;<^U-tr 

[0 117] uid. :^mmmmx\it. mzmmvtsif)^':> 

<D-m»mizz>\^^x^ ^izmm^zmm-r^o 
[0 118] m4(Du-\^mm&^f^\Bi^bi(t. 

mmtim. mffi«}tfeSB (V c c U^JUL h n v n e g U 
^JUOm^) , IE<Di^«BEl/-^;i-'>:7^|pJS§HV4Dc}:lX 
M^OiSmJE V :7 [hIK N V;0^ ^) o T -5 o 
[0 119] iE<7)igSJEU^;Ui/>^^lHlS§HV(;DlHli^<D 
5 IC^L, ftC0i«l|jElx^;V->>'5^lElKN V 

<Dm^(DM:i^M^m6{Z^i.X\^^^o 30 
[0 12 0] H5tc43(.iT. iECDii5®jEEU^;PS>:7 5^lpI 

c u^)V) coBf , /N-f U'-c;!/ (mmh h i n \Z 

)U) \zu^ji^^^Lxihtihhou t^^i^mti-r^m^ 

X&^o ?ii5, hhoutbt^. hhout (DRt^lhtt 

[0 12 1] H6lC*5l'iT, M,(Dmn&u^juz^yi^m 

^Nwt. xttmm n*^. j\^u^)v mMn&vc 40 

inU^;i/) \ZU^JU^^VXltitihnou tf)^^mtj 
-f^^i&X&^o hnoutbJi, hnoutco 

[0 12 2] 5='-^^ffiSfflp^^U-ii;i'^(DS^ji 
^tt, fi-^j^h hw 1 mx*5J:?/h h i nfc, m^\t. 
1 0 VSrai;f3 Sijfflim-^mw i o n *A-f 
^. 50 
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[0 12 3] CinJCctO, jEaDS«EEU'<;^>'>'^^lHl8S 
HV(DttJ;^^^^h h o u t bIttaO i^^JULU^tzib. 

MOS h9>z^7s:$^N l^^:ty^miX$>^Z.t^^f^. 7 

— Ki^tctt 1 0 v^mtt^n^. 
[0 12 4] u:^. :^^mmmx}tt. !^\zmmLU^^r:> 

(D-M^a^miz^^^x^ i^izumizmm-r^. 
[0 12 5] 07fc43(.iT, y-;^«imjE#is&iHiK6 

^m&HVf)^^U^X\^^^. mmm^e r swe 1 
U^JUz^y^m^HV(Dltiij\t. h h o u t b;&V\-f U 

(h V sSJEU^;i/) ttitiM(DU 

OShy>z^7s^P l\t:tytfjir). MOSh^>i^X 

ip^BEO V^^^i:^;^ns• 
[0 1 2 6] ^ViT, b:>;/ h^llffi^$&[pJK/-t >X7 
>yiHlK 7 CD t: :y h«l«EE«J^lHlK 7 A(D^^m 8 

[0 12 7] H8Jc::fet<iT, t**;/ h jSmJE^I&lHlK 7 A 
e^;/ hSg'vCDai:fjgB (MOS h^>S/Xi$^N0'-N 

3) &mtfmzmm^tircjE(Diismmu^juzyyi^ 

[0 12 8] dCOti^y h^l|£E«t*&08S7 A<D& 

thij\t. MOSh^>>^X^ (T r 1 O—T r 1 3^1# 

:t>4^c^.. ^n!HtMt:tyi)tm) ^ift^VX. 
mtll&'f' (mb 1 O-mb 13) ttJiD. y'-^^mm 
?^'E^J±:)UTU^(D^^(D}^U'i >DJcaSc^nTVi 

[0129] mmm^ on i (1=0-3) 3&v\-< 
ju (magmEEvc c (Dm. jE(D^mmu^)izy 

yiS^HV(DliiiJ^f-h h o u t ^^VN-Y 

Ui:^gE<DMOS h^>>'X^N i (1=0-3) 
f)^:t>'r^:i^iXMOS h^>i^7s^T T i (1=0- 
3) ^^LT. tBtrig^mb 1 i (i=0-3) \Zhd 
<DM. 0y;t«. 6V'f)mij:^ti^^(DX$>^. 
[0 13 0] y^-i^^mm^'^V^JlP^com^ihtS^^ 

Of}^/\^ U^JVXAtJ^tl. ;<^:U-fe;i/B S OCD K K 
>^cS^^m^ttl:^S8^inb 1 0\z. mA.iii. 6V;0^RP 

[0 13 1] »^ii*.<&fTto^j:l.i5^-^S^«Slffl^ 

^Uir;i/BS 1-BS 3(D}^\^^ >\z\tmmM&ov^ 

83fiO-rSfcii>, $«J»M-^o n 1 — o n 3 SrD'j7U^;p 

[0 13 2] m2\zm^i^x^^u\^^^^. vyru>:^± 
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[0 13 3] CtikZ^O. ^^:U-tr;PB S OO^'n — ^ 

t h^m^ii-^^m (4. 5vj!^±) ci-r^cichT*, x 

to 1 3 5] S4 0«7-H«gaEE«J&lHlKSi$5Tti> h 
nvnegtc, m^ifi. - 9 V:fy^ltiti'^n. mmm^e 10 
r s o n;^>V\-r U^JU iMMM^V c c U^JU) {Z^L^ 

[0 13 6] :iti\z^r). iE<Dmn&u^)]^->y^HV 

COltitll^^h hou t b\t. /N-f l-^JU (h hw i mx 

[0 13 7] ^Tc. McOMm&U^Jlz^y 1^ NV (Dthtf 
^f-hnou t\t. /\-(\y^Ji^^irji^;iizib^iE>mE.m^ 20 

[0 13 8]t¥oT, y—]^m\Z\t. hnvnegl^^ 
Ji^ (MA^lii. -9V) ib^thtf^n^ZL^^Zf^^. 

[0 13 9] v-7s^m&m^^mm6x\t. umm^ 

e r s we 1 ^A-f (^agHJEV c c U^M \Z 

iL"^±tf^. cintZcto, sE<Dmm^i-^ji->y^Hv 

MPS h'^>i^:;^i^N i\t:ty^mhu^r:iisb. h 30 

V s;^>^5 VT&tlff, 'J-y.m\Z\t5V7b^mf}^n^o 
[0 14 0] $e>fC, e^y h«SJE«tJ&lHlK/-tr>7.Z 
>y[sIgSgE7fi, MOS h^>i^y.^T r 1 0--T r 1 
3 ms^m^m) > MOSh^>i^X5^Tr OO—Tr 
03 (02#ra) , MOS h^>>?X^T r p V, Tr 
ev. Trre (E2#M) ^OF Fytmizmm-r^fz 

[0 14 1] &s±\zi6i.^TmmLrc^^^z. mi^z/^^ 

^mm^9m\z^ ^mz\'t. u-vmzmA\zm't'y- 40 
vmnR^mm^u 5 \zi^\,^x e r s o n mnf)^/\^ v 

^;p<h^i:Ohn vn e gmffi (t^UAtiD C - 9 V) 

y-hCGF^IlCiisa^^^^^ii:. FN h>:^;i.mdS* 
fiSSffl ^: U ■tr;^T U-f 4 ClS^iiSnfc-fe+iL U :7^>f 
< 3tcS^iiSnTt.i€>U:7 7U>X(D«a*^?8*$tl 50 



[0 14 2] *^tCggajLtZ-3l:^T(i. 
miEW^iilKS JC*5(/>T. S^JflSffi-^mw 1 o n S D »:7 U 
(«*IIEEU-;;U) JC, -:^r, $fmff^e r s on 

[0 14 3] cnfCcfcO. MOig^JEI/^;i/i>:7:^lHlK 
N VCDt±J:^7i®^ h n o u t ttD »Jr u^s^^p (h n v n e g 

Ts^^P 2iitON^)tm. MOS h^>v?X^N2«OF F 

[0 14 4] -^LT. IEOlSSJBEU^;i/5x:7^lElKHV 
<^a4:tJ^^h h o u t b^^^/\^ U^JU (h hw 1 mx 

i^7.:$^P l{:^:tyikm. — MO S h ^ >>?;^<.^N 1 
\:^:t>Vtmhfj:0. mSk. }^m\Z\t5Vf3^ltitl^tl 

[0 14 5] y-7.^mffi«j^i5!KgB6«, m^^^^m 

<hRDS!lffllS:fT(^i. ip-^. ©Jffllt^e r s we 1 ^aO 
^JUzyy^]Bl^HV(Dttiti\t. h h o u t bT&VN-f U-^ 
S h^>>?X^P 1 «OFFit;iD. MOSh^>>^X 

i$^Nitt^>tft^<h;?a:-5c:<i:75^6> v-xmzittmmn 

[0 14 6] }dy hi^«ffi«)S&|HlK/ir>7;T> 

ymm^7\:^. 9c\zmmvrcmo. m^ini^moyyu 

[0 14 7] 

Lmm<oi0}m] sj.±(Dj:viz. ^^Bjfcintf, 

gCD-t^f^zL U -T^^f mK^^-S Z,iif)iX^^^(DX&^. 

[01] 'f—f^^mm:^'E^)±,)VT\^-i^w^^%m<D 

y^y U CD— mSJg|iS:^-ryo 

-So 

[13 3] *%B^(^^^SSJ^^<0^»^tt^^#:|etiSB 

[0 4] 01 <^«7-K^-f >SEE«$&liIK(D-«£[Ke»J* 
[0 5] iam£EU'<;i/'>:7r$^lHlK<^>— «fi£fi»IS:*-r©K 
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t^i 1] y^'EO±:JUyu^<Di:fay^^(Dm&mm 
[012] 'f-^^mm::^=^^)^i)lT\y^^nr:>'^^(D 



22 



[0 13] ^ijt^o-^L^zj.^}^^ m^o^-m^m^fr^'tm 

[0 14] Se3feO>^'^^y>-ji^^U^C:fett'5 

[^^^^Di^§^] 
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